% 6 o 3 Z £ L B K % % W(BAFER Vol.6 No.3

2005 £ 6 H JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY ( NATURAL SCIENCE EDITION) Jun. 2005
( 710038)
v
v
V23 A 1009- 3516( 2005) 03- 0007- 03

Hn RS VLA e AR — HE R AR EEM T PR EE AU, R R B i E e i &k &
AT IR E B AR G . ST IR AR R e 00 0 3 S92 S B SRR B 21724 R B0 2 3 kA4
RIS AR R N T B S AR TS R B ER B R AL R R s R
B, AT ELS IR EG L LT T AL &3/ MR

I PLEEE R ER A5 5 B AR R A E R

1 A AL R R s A L, IR S 7 BB, BiMEENETESNL 3 .4 K22 E s,
A3 X A SRR AR (A) IR TT IR M (B) | LIk 5% S 3 M ( C) TAEmE A9 R 4L
TR YL BE i ap Rt T TIWE . HP LA B ML TR, 0512k E TS AFFTHF (BL) KM (B2)
RS T B9 SR DL I BE 1 i R B WE ASCRREEZR T 10 000 Hz BIBHRE 1T 5047 .

N TR EC — =
—105:

(B1) e R r_(Bi)
el Sl st )
o 10

20

ey

(A)

O
-r
»

b

(B1)

L OO0 O

|
==

eSS N e T e . ey Sy,

Pulsating pressure signal/V
“v auto-correlation function

‘Q‘SE (82) (B2)

0 WMW—J ""—-A.,ﬁ/\"\.,u'\--w_._‘__ﬁ..t

= 1 1 1 l =20 ‘“20 T i
ISR dobpsothb Mg £ 20 9] 2 oy

Olnenatp #H RN 0 -

= 1 ! l 1 7, ) | I | [ 1 =4 § | i | W“‘“

0 0. 01 0.02 0.03 0. 04 Q.0 ~0.05 -0,03 -0.01 0.01 0.03 0.05 Q005 Q0025 0 0.0025 0.005
t/s T/s T/s

(a) (b) (¢)
1 RS IR] O EE Rk 50 A1 B AE K el 3
E*H?QEEEMAPHTHBT?UIHJEU%E%ﬁiFI‘EMEJED FEXT 2 RE B[R O PN B RS ()8 pl ]

Ei*Hjé@ﬁTu;ﬁHﬂbimmWﬁMt@ﬁFI’JJHS.@%ft-zsﬁjj%ﬁﬁ o TMHT R MU — R p ¥ LR BE it £ % k3
5o RSP T A Bl B2 C A3 TAERT, o HIBUE S LS — 88 T HLIE BE T R0 %0 (5 2 3E47 4007, 3

WrFs B HR ;2004 - 06 ~ 24

B2 H  FABHTE & 5 B

EF BT REW(1979 - ), VAL B A B4 , FRMNEH S RV E 15 L M4 ;
FRAL(1963 - ), 3B  ERETALHE , FLAESW, FENEMSEINEH THEESHELE




8 SETBRRFFHR(BRPFM) 2005 4

BRI AR B AR REE 1(a) A TR T HFREKSD, B 1(b) Fl(c) A% AL K Bk 30 #) B AH X
FE, P8 L X 4 FOREM LA, B @ T VE R E R EKSNES 8 B X REERAL D
MR XTRITAL A F0 B1, HLIE B #R E MK S (55 0 B AR R EUE » =0 AErEBUD, BRE% T i,
R T T SIS — R B R A A RS — B, WOXTRL L4 B2 7 C, HLE B2 M ad Fe 15
2 BARE RBE 7 =0 ACMER IPY K, BARKRBES THOEEBE, Kk T ESHIE R T ILE
BE [ S5 K05 SR TR B A6 M. HErP, TN C AUAHCRRAE + =0 L BEMKBES  HHE% T iF
R LT 2218t 5 SRR R SR ASAE— B BRI, EERHLUEE — G LI BE T R K Bl B A IR R

£ R bR FRAR TR T ESHA—R RS ZER R,

2 BRI IEE p

BFESpli] ReprolEEEREEp E‘J%ﬂﬂii’c, i%ﬁﬁiﬂil‘ﬁ]g A—1% N SR 3 BE o iR BT
E—&tf’%ﬁﬁﬂﬁiﬁ Al % N SRS E S pln] 1 2, o W p[n]Wbkahr BN p'ln] = pln] -

#Zp[n] B EOE R A B A RECE X R A(R) = Zp'[n]p (n +k],k =-N, ,No

%!NF#{IE{E/.L Fn— et RN O IR RS 8 B AR B AR S « BB A IR, AN

o i f-—u(f)ldf zl-.:}-‘?- (1)

Hoeh POl SRR, ¢ R ER . X E R 0 FIAR AL & SHHL IR S LS — 0L I B T P Bk s
ERFTHT BHXERNESR.

76 A B1 B2 fl C % 4 FORFTARA T, A RIE 1 b Bkah B A6 BB, 850 (1) T 0
(415713 0.009 6 0.0115.0.0793.0.284 8, ZERME FARAMES . Bk, T B AR PG F L 5
B 0 2 B TR T FE S — BB TR E WA .

3 A IR

REPLETH A B.C ML TIER, X ES VL& H G THLIE B i R B X ST 8UE i, 7 3k E
| &6 FFpTHLEEEmEEMSE S BHEXREBIGFIEEy SRR 2 iR, XN AB1LB2.C%4 %L
YERZS,ERHL2 £ 6 K Fp DL BE i Kbk 3h B M R BUFIEE w ALERE — 1R KL, TERS
WAL AR R BETL, P - FUEREmERE, KR u BB IRE, RAELES A
FAE TN, ERNE—R B FYLE R ENKE) B A X R B EE o AIX{E R 0. 01, B K{E KX 0. 015, 7F
TAYER B Bl JRARAFTIFES( 0.8 ~2.8 s B—Ex) , w BYBHEN 0. 011, F R{E N 0. 02; 7F B SRR H
FHAIBT( 0.8 ~2.8 s RIAILAAM) , w BYE/MEN 0. 08, B K{E N 0. 19; I ERE R C, u B9B/MEN 0. 19, 5
KB K 0.50, AILLEL, w EEEWIRBEMB/NEREEAEDTNL, BIORSHLIES B MEHAH T
ot , ERPLA iR E R K, ESV SR M GILEEE, MR R S0 8, 55— i 8 8 DL RE 1 & 15 ik
AFRPERZE TR o B0, 01 ) ; T/ER B A S W XA, ESVLF iR EAE /D, B —%
R ER O R MU 3 K, ML ah 0 B A w i 5a , S FE Bk sh B AH S PE tou fl 2 3858 , ST R K9 u th3s k(0. 08 ~
0.19);iE % A C, ESVaicts E L ARZF ,F—RH RT3 2 A Y E, X ES LT gE K %
BRI TAERE , FF B B A EB KNIRIRE M, B — A T B R E A R k3 0 B A M L T
FRASHSR, w HA TR KBRS , MERAE—DHBEERKF(0.19 ~0.50) , K FEEHPRES,
i, B MR EEUFIEE w LR T AR TERS TESNE—RFFIERERIINER
H A b 43drad AT AT, iR56 & sV E S WL — & i UL BE I B Bk ah %) & shdl 5 S sl /E & D8Rk,
X5 RSV EENEISHE -2 Bk, B BRI RSB, B ESULE — R FOLE B E E bk
s B A R IEE w BV 4E, AT LA R sVl TAE S B E AR E TAEN A WREE

4 é‘mlb

RENPLTT AR, ERLE — RO BE T B bk 3h 02 B A8 5 sREAT LA B 36 — 2% o 45 0 3h 36



i)

B AR R B RSB AT E M i 9

D

5 3 B RS HEF B

! s = = e e i o e = e S o 5 e

FRIE. RE X T R RKE) B ARG BRBUFFIE(E o R BAEAR TR Tl X SRSV -— BRI A 2% 5.
BN p AEXT R UC ACRLAF BTN, T BRI w (ENRIAE BN ™ BRI B 08 . 18 H A0 T 18 426 1R
Rt R A3 A ST B R R SRR B MR B R B GE B B, AT F D RE 2R

F R T———— e

J 1

& A i B s st bkl 3%&

B - (stagel)
n 0.

2 ' |

pressute
siganal /V

o

i

pressure
siganal/V
(-

U

pressure
siganal/V

o

U

(stageh)

pressure
siganal/V
o

Ll

i

' (stageb)

pressure
siganal/V

o
S TNWHRO U =NWO L ONBO o ONBAC UIO=INO O

u

=

(b) THER B | (e) THER C
R R RUIFIE(E o PR 8] ) 2844 il 2R

SX K

1] Hass B, Leinhos D, Fottner L. Stall Inception in the Compressor System of a Turbofan Engine[ J]. ASME ] Turbomachinery
2000, 122(1). 32 -44.

(2] Inoue M, Kuroumaru M, Yshida S, et al. Short and Long Length — Scale Disturbances Leading To Rotating Stall in an Axial
Compressor Stage With Different Stator/rotor Gaps|J|. ASME J Turbomachinery, 2002, 124(3) . 376 - 384. I

3] = W, FNA, F OFE FEURSVEBSEABREHEHREEI]. Az, 2002, 17(1) ; 80 - 82.

|4] Tahara N, Nakajima T, Kurosaki M, et al. Active Stall Control With Practicable Stall Prediction System Using Auto — Correla-
tion Coefficient] R ]. AIAA 2001 - 34316.

( 4 4« WAt ig )

Sensing the Aerodynamc Instability of a Conpressor king
Auto - correlation Function
SONG Hui -rain, LI Ying- hong, WJ Yun, VEH Feng- ting, ZHANG PuU

(The Engineering Institute, Ar Force Engineering University, X 'an, Shaanxi 710038, China)
Abstract : The conpressor's aerodynamc instability problemof a certain turbojet engine inthe process of the thrott-
l1ng operation was experinental |y studied. It Is observed that different auto - correlation functions of the pul sating
conponents of the easing wall static pressure in the first conpressor stage correspond to the different worki ng condi -
tions of the aero - engine. An eigenvalue "y " 1s thenintroduced to quantify the variation of auto - correl ation func-
tions. The value "y " Is capable of reflecting sone aspects of flowseparation inthe tip region of the first conpressor
stage, and nmay serve as an indicator of immnent aerodynamc instability of the conpressor. Besides, It IS proms-

Ing to apply the auto -con'elation algorithmto real tine control.
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